SUMMARY There is conflicting evidence about the effect of parental consanguinity on fetal growth. Previous studies have not always allowed for other factors that are known to affect birth weight, in particular, gestational age, parity, and maternal height. We have therefore studied this question in the Pakistani Moslem population in Birmingham. Babies born to parents who were first cousins were on average 80 g lighter than those born to unrelated parents, but this difference was not significant for the size of the sample studied. Nor were there any differences in the other measurements of the babies. After expressing birth weight in terms of centiles for gestational age, sex, parity, and maternal height, however, while there was no difference in the overall distribution of centiles, there were more poorly grown babies-that is, weight below the 10th centile-in the first cousin group. We conclude that parental consanguinity is associated with an increase in the number of poorly grown babies but that the overall effect on mean birth weight is small.
While some studies have shown that parental consanguinity retards intrauterine growth,' 2 others have not found this effect.3 4 Even in the studies that found a reduction in birth weight, it was not apparent whether the difference in birth weight was explained by differences in gestational age, parity, maternal height, etc, and not all of the studies controlled for all of these factors when comparing birth weight from different types of marriages.
In this hospital there have been increasing numbers of births to Pakistani mothers who are Moslems, followers of the Islam faith in which consanguinous marriages, particularly among first cousins, are preferred. In previous studies from this hospital it was suggested that environmental factors, such as the mother's health and nutrition in pregnancy, were more important in affecting intrauterine growth than genetic factors..
In view of the conflicting evidence described above about the possible growth retarding effect of parental consanguinity, however, this study was designed to consider the effect of consanguinity on fetal growth after allowing for the major factors that affect intrauterine growth-for example, sex of baby, gestational age, maternal height, and parity.
Patients and methods
Babies born to Pakistani mothers between November 1982 and May 1983 at our hospital were studied.
The mothers were interviewed after the birth by an Asian interpreter who obtained details of the parental relationship, their place of birth, and obstetric history. Further maternal details were ascertained (by MH or LB) from the obstetric notes. The babies were examined within 48 hours of birth (by either MH or LB): any abnormalities were noted, gestational assessment made (Dubowitz method), and length measured by neonatometer, head circumference with a paper tape measure, and skinfold thickness with Harpenden calipers at the left triceps. The birth weight from the labour ward was recorded as measured by the attendant midwife on a spring balance and all details entered onto a proforma.
The size of sample was designed to identify a difference of 100 g between first cousin and nonrelated babies as significant.8 A total of 267 mothers were interviewed and 260 completed proformas analysed. Exclusions were due to five stillbirths, one twin pregnancy, and one incomplete form. All babies with congenital abnormalities were included.
Three groups were defined on the basis of the were calculated for each baby,9 "' as were birthweight and length and head circumference centiles, corrected only for gestational age and sex using the charts of Gairdner and Pearson." Figure) . Babies in the first cousin group were 80 g lighter than those in the unrelated group. This difference was far from significant (p>03), but there were significantly more babies below the 10th centile for birth weight in the first cousin group compared with the unrelated group (p<05). The babies whose weight was less than the 10th centile were then examined in more detail. Among the 31 light babies in the first cousin group, 16 were also short (length <10th centile), whereas among the 10 light babies in the unrelated group, only one was short (X2 with Yates's correction=3-82, p=005). Among the 31 light babies in the first cousin group, eight had both length and head circumference below the 10th centiles, whereas among the 10 light babies in the unrelated group, only one was symmetrically small
(not significant).
Major factors affecting birth weight. (Tables 2 and  3 Consanguinity and sociological data. In the overall sample the degree of consanguinity was second cousin or closer in 62% of marriages, with 47% of marriages between first cousins, some of whom were probably even more closely related because of a first cousin marriage in the previous generation (this information was not routinely requested). There were no uncle/niece or aunt/nephew parental relationships. Relationships more distant than second cousin occurrW,d in 9% of marriages, and in 29% the parents were unrelated. Among the 520 parents, 95% were born in Pakistan: 4% were born in other regions of the Asian or African subcontinents, with only 1% born in the United Kingdom. Unskilled factory work was the most usual occupation of the father, but only 56% of the first cousin group, 70% of the more distant than first cousin group, and 53% of the unrelated group were employed.
Congenital malformations. Table 4 shows details of congenital abnormalities of varying severity, all of which occurred within the related groups. r2 Represents extent to which equation explains variation in birth weight: I(X)% represents complete explanation.
The coefficients represent the birthweight increment (or decrement) in grams predicted from a unit increment in each explanatory' variable. For example. in the first equation, each additional centimetre of maternal height would be associated with a 12 g increase in birth weight. The sex 'variable' reflects the increment for a boy compared with a girl. The parity variable is the decrement for the first born child compared with subsequent children. Similarly, the 'first cousin' and 'distant' measurements show the decrement in birth weight if the parents are in one of these categories compared with being unrelated.
group.bmj.com on April 5, 2017 - Table 5 summarises the results of this and previous studies. 1-4 13 14 There is conflicting evidence for the effect of parental consanguinity on fetal growth, but in almost all studies the mean birth weight of the related groups was lower than that of the unrelated groups. In this study, although a reduction of 80 g was found in the first cousin group compared with the unrelated group, the difference was not significant for the size of the sample studied, which was chosen to detect a difference in birth weight of 100 g or more.
Two different statistical techniques found consanguinity to have no significant effect on birth weight after allowing for gestational age, sex, parity, and maternal height-that is, the overall distributions of birthweight centiles were no different and multiple regression found only a minimal effect. There were significantly more babies in the first cousin group, however, who were below the 10th centile for birth weight. Of these light babies in the first cousin group, half were also short (length below the 10th centile) and one quarter uniformly small (length and head circumference below the 10th centile). Proportionately fewer of the babies less than 10th centile in the other groups were uniformally small, but the total numbers were small and not significant.
If parental consanguinity does have a growth retarding effect it is therefore not clear whether it acts by depressing all growth variables from an early stage or whether weight gain is more affected at a later stage in pregnancy, possibly as a result of poorer placental function. Growth retardation may also be part of a recognised recessively inherited condition (Table 4 
